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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

2. Claims 1-17 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 1 is rejected under 35 U.S.C. 1 12, second paragraph, as being incomplete for 
omitting an essential step, such omission does not set forth the method in clear and unambiguous 
terms. See MPEP § 2172.01. The omitted step is a correlation, or recapitulation step at the end 
of the claim that restates the preamble. 

Claim 2 recites the limitation "said synthesizing" in claim 1. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim 3 (line 16), and those claims dependent thereon, claims 4-17, recite "performing 
additional irradiating," this phrase lacks sufficient antecedent basis since it does not appear that 
the recited method includes a prior step comprising "irradiating." 

Claim 5 recites wherein "P is a phosphoramidite group." This phrase is vague and 
indefinite since the symbol "P" is generally known in the art to be the symbol for the element 
phosphorous. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

iaSSTtu ■f!TfJ h0aSh ? 6 inVenti ° n 18 n0t identica, 'y disclosed OT d ^ed as set forth in 

4. Claims 1-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Earhart et al. 

in view ofMcGall et al. 

Earhart et al. teach a method for specifically and uniformly synthesizing oligonucleotide 
polymers within molecular array elements. One embodiment of the Earhart et al. invention 
provides a method for specifically and uniformly synthesizing desired oligonucleotides within 
the elements (also called cells, or features) of a molecular array. In one aspect of the present 
invention, a first droplet containing a specific reactive 5'-protected nucleoside phosphoramidite 
is applied to the surface of a molecular array substrate at a specified position. The 5'-protected 
nucleoside phosphoramidite reacts with hydroxyl groups on the surface of the molecular array 
substrate to form a single-nucleotide, nascent, substrate-bound oligonucleotide within an element 
with boundaries defined by the area of the surface of the molecular array substrate covered by 
the first droplet. After first rinsing away any unreacted 5'-protected nucleoside phosphoramidite, 
deactivating remaining unreacted surface hydroxyls with a capping agent solution, and finally 
activating the nascent, substrate-bound oligonucleotide by removing a dimethoxytrityl group 
protecting the 5-hydroxyl oxygen atom of the nascent substrate-bound oligonucleotide, a second 
droplet containing a specific 5'-protected nucleoside phosphoramidite having a covering volume 
is applied to the surface of a molecular array substrate at the specified position. As a result, the 
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5'-protected nucleoside phosphoramidite in the second droplet is added to the activated, nascent, 
substrate-bound oligopeptide via a polymerization reaction. A capping agent is then appliad 
to the molecular array substrate to deactivate any unreacted deprotected nascent substrate-bound 
oligonucleotide (col 4, lines 21-67; col. 5, lines ,- 15 ). After removal of the capping agems, me 
phosphite Wester group is oxidized by the addition of iodine in THF, pyridine, and water to form 
aphosphotriestergroup. (col. 7, lines 1-4). 

The oligonucleotides of Earhart et al. are commonly represented by strings of me upper 
case letter A, T, C, and G, that represent adenosine, thymidine, cytosine, and guanosine subunits 
within the oligonucleotide, respectively (col. 9, lines 1 1-18). Additionally, the methods of 
Earhart et al. can be applied to the synthesis of high-density arrays that provide a surface 
comprising up ,o 100,000 cells or regions containing surface bound oligonucleotide (col. 5, Hnes 
50-61), wherein each cell has a diameter of approximately 100 microns (therefore the area of 
these cells would be less than about 1 cm 2 and less than about 1mm 2 ). 

Earhart et al. discloses the basic conditions for a method of preparing a nucleic acid array 
as set forth in the instant claims. However, Earhart et al. does not specifically recite wherein me 
concentration of iodine used in the oxidation step ranges from about 0.005M to about 0.05M, 
wherein the iodine concentration is about 0.02 M, or wherein the nucleotide monomers are PG 
^oup is MeNPOC and wherein P is -P(OCH2CH2CN)N(iPr)2 (cyanoemyl-phosphoramidite). 

First, it is noted that in general, differences in concentration or temperature will not 
support the patentability of subject matter encompassed by the prior art unless mere is evidence 
indicating such concentration or temperature is critical. "[W]here the general conditions of a 
claim are disclosed in the prior art, it is no, inventive to discover the optimum or workable 
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range, by routine experimentation." See MPEP § 2 144.05(11). h the i„ sta m case the general 
conditions of oxidation, namely wherein the oxidation occtus in the presence of a solution 
comprising iodine in THF, pyridine, and water, are disclosed in the prior art. Therefore 
Applicant, recitation of aparticular range of iodine concentration used in an oxidation solution 
is no, considered inventive since there is no evidence that the particular concentration range 
recited in the instant claims is critical to the claimed method. 

McGall et al. describe the use of photo-removable protecting groups that are preferably 
used in solid phase synthesis of oligonucleotides and polypeptides and high density arrays 
thereof (col. 5-col 6, bridging paragraph). The protecting groups of McGall et al. are typically 
removed by photolysis, i.e., by irradiation (col. 8, tines 56-60). McGall e, al. disclose protected 
nucleotide monomers useful in oligonucleotide synthesis wherein said monomers comprises 3'- 

O-cyanoethylphosphoramidite and 5'-0-MeNPOC protected nucleosides (see col. 20, lines 5- 
67). 

It would have been obvious to one of ordinary skill at the time of filing ,o modify the 
method of the Earhar, e, al. reference with me teachings of McGall e. al. in the design of the 
present invention, because McGall e, al. provide practical teachings regarding the use of 
photolabile molecu.es in solid phase synthesis of oligonucleotides that are amenable ,„ the 
synthesis of high density oUgonuc.eotide array, Moreover, one of ordinary ski,, in the art would 
have been motivated to modify the teachings of Earhart e, al. with the protected nucleotide 
monomers of McGal, e, al. because the photocleavab.e protecting g^ps and linkers of McGal, 
e. al. are disclosed as being suable to a variety of reagents, and can be rapidly cleaved under 
miled conditions, and not generate highly reactive by products (col. 1, lines 56-62). 
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Therefore, the invention as a whole would have been prima facie obvious a, the time of 
filing over, Earhart et al. in view of McGall et al. 



Any inquiry concerning this communication or eariier communications from the 
examiner should be directed to Jane, L Epps whose telephone number is 703-308-8883. TTte 
examiner can normally be reached on Mondays through Friday, 9:00AM to 6:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John UGuyader can be reached on (703,-308-0447. The fax phone numbers for the 
organization where mis application or proceeding is assigned are 703-305-3014 for regular 
communications and 703-746-5143 for After Final communications. 

Any inquiry of a general nature or relating ,„ the state of this apphcation or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0196. 
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Examiner 
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